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(54) CONTROLLER FOR ARRAY ANTENNA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To generate a single transmission 
major beam only in the direction of the maximum reception 
wave and to simply make an arithmetic operation by sending 
from each antenna element transmission signals whose phase 
difference is calculated with respect to two sets of antenna 
elements. 

SOLUTION: A maximum ratio synthesis circuit 4 calculates 
reception weights W1 RX, W2RX,... WNRX with respect to each 
orthogonal base band signal so as to synthesize converted 
orthogonal base band signals with the maximum ratio, after the 
reception weights W1RX, W2RX,... WNRX are multiplied with 
each orthogonal base band signal, the result are synthesized in 
phase and the synthesized signal is outputted to a 
demodulator 5. Furthermore, a transmission weight arithmetic 
circuit 30 calculates transmission weights W1TX, W2TX,... 

WNTX so that the single transmission major beam is formed in the direction of an incoming 
wave and only in the direction of the maximum reception wave and the result is outputted to 
phase amplitude correction sections 13-1 to 13-N. On the other hand, a demodulation section 
5 extracts digital data and provides an output of the data as reception data. 
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iDTy^i-m^zn^-th^m^^-i h ©«««*»£ 
(Dmmimmx&zm i ©liMtci^v^^ ±e 

m^t<Dm<Dm i ©teffl^ftaif-raig i ©fiuagsmc 

©?*>, sv^{c|^s•r?,T>^^-m : ?t*^^B•r^ 2o© 

*>©— ^©sii^x-'f flfcer©s®^^w h©ttfa 
w.mm.t(D®.m3mmx& zm 2 ©%*£&»&«* u 
t> ±mm2<z>mmP3%mt, ±e*i©«br»s«©. 
p&m.m®.t<Dmmm9>mx&zm 3 ©%«&&«&« 

±i3asisfta«jK**a-e«**nfeis 3 ©asi*®* 

s©©^©M©ttEHMi:* ±i3^ 1 <Dfammt<Dmx& 
sis 2 (Dmmzmnir 2 ©ffiffl^ajM^a^ 
±esb 1 ©fsfcffia»»*at«[»*n&» 1 vmmt 
±aa» 2 ©{4ffia?i»*g;T-«*^ti.fc^ 2 (Dimmt 

^ ±tmm<DT>Ti-m?X'%m£ntz&mm^t<D 

£»-5^T\ ±E#7 , >7 l ^-SR : P©EBt:*rj6ba»o± 

fiBa^cT-v^f-^^ic^-r^ffiSoTy^^-^^©^ 
ficffl^ft> */j*2a!iSftfli^T, ±Ea»©7 , >7 i ^j(s 
?T-gft?^feSft^©d*)©. «^»#aA©sfi^T- 

«C» UT^titfB© 1 &l§|»¥iBC[I»;* 

±iB(H]^ffi«»*i£-e»»^nfe 1 KEHsmaffls^ 
t BSSE^Sfiii© 2 o©t >^^?©P^©{jifflMfc:, 



^«©S/iiS«ti!(tc*f1--5^©^ffia^©Jt&** 

Skftfijf*, 

± hT- A ftBfig-T S - ft^ t -T £ ri- —7 >5^© 

mmm. 

[»#*2] «iHHKjfiSJbTa£«*n&a»©T> 

7" 6 & £ 7 U - 7 >r 1- ftflHBTT 4 fc «)© 7 U 

±iB7u-7>^^-©^7>7 i ^-*^T-^n^n^fs^ 
nfc«»©s«e^ft*ft*n^©jasM6iB«^-fc/a 

±ia««^aT«iJi*n&«' 2 o©ifi^-^^y Kft 
^ca-3t^Ts w^©e-AffM?£ftffl^T. w^©t* 
»©if-A*iRuc*r*si/Ta»ffltf-Aft?i5fi!iu ±aa 
jg«*n&a»©if-Ac*f*&-r4a»©tr-Ag«« 

^ft^sK-T-5 tf-AffM^Sts 

±Bt-£^s*a?£tf:*n&«»©K-*s<te^ 

e^ftatRbTii>a< tt> io©br-ASftfi^-ftffi^ 
-ratr-AiiiR^a^ 

©S*P©tf-Ag«®^i:. ±f3tf-AjI#^IS!T-iI#? 

«*n& t:— Agfse^© 3 %©fi«© e-ASffif^fcD 
castas k ©asR^awx?* s mm&mv ^-acm 

±iBSM^-A-i7i'f hswMMS-cwifsn&sfit:- 

GSM*** hftaMWSSe^-f h^it^ISi:, 

±iBagk©7>7 i ^^©a*»©^©*^©7 

ok, ±nmm<D7>y L j-m&zttj&irz > &m'!7^<< 
h(D&®mmm£<Dm.mixmx&z>m 1 ©amwis:* 
ti-^vit, ±imm<D7>y L i-m : ?imm-r^7yy L 
i-m?x%mztitz%mm^£s ±mmm7>Ti-m* 
x&mzntzgmm muDmvm 1 ©ttfflgs*»-ra 

±iBSfg^^-f h«»#aTfai[ff*n&se9i-f b© 

fi^i^ ^^ca•^v^T^ ^ia2o©§ff >>x.o©5*> 
©-^■©sig^^-r hk> ffcercsft^^'f ^©«®a 
*»k©«*&««rci& s* 2 ©a^s^ftjggt u 
■c, ±is^2©a^±tfs«i:> ±e» 1 ©asR«a«© 
«sa^^ t (Dm.m&'&mx &z>m3 ammmm ft at 




sin 2 ©ffifflgftswr sss 2 (Dimmmm^t. 
±gsm 1 ®{4ffln«»*ST-j»w^nfe^ 1 (DtiLfamt 
±ism 2 (offlffiaisff #sta**n&a 2 (owamt. 

±fBS^©7>5^5g?T-§fS£ft*:§{f{H^i:© 

fc*3^T, ±fB&7>x^«?©iaB£;#/SbA»o± 
ft/J^2ffli£ftffl^T> ±838aS©7 , >7 1 ^-SR 

£ftfc§fi«t©? •£©. **#**©g®»rc 
±gaii^ii«»*«rc»*3nfc 1 a:iai»¥ia©s^ 
t a c h c j: 9 ft arff-r 5 aHuafflsass* 

ft. -7r*^ + 7rST*©i6H©fflt'5:5tefflMt^-r 
S{fcffi*iiE#«ftfiia.x 

±Iffia&fi(ftffl£»*¥SHu ±fB&*I}«IE3MgT-^l£ 
ft fe{ftfflSC±B8«JS*8RC*t-*" S ±IBaHBJ38c»© 

*S 1 Xfct 2 f3«6©T U - 7" >^ ?-©fa»§S«. 

[0 0 0 1] 

[0 0 0 2] 

[(£#©&«] *iW«K»*b».It*£©;*lRlft 

asBrCJ^TKftSftT^a. :ffl^l«i©7i 

7>^^?T-«^n^ lSfrfftlfc^Jli^SfctH 
8fflfflv-f *D«e£ffiSft«i;L ttnUgHrerCttSltt 

{ci3ififcr-A©^fpi4^*r5o ^cr% 7>^^-©jg 

|pJttft»U PJ*tT— A©^|pJ&iiM-TSfcK)©-b> 
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* 6 Bfe0±ms©^isi ft u-if-r -s t «>©««* >-y\ 

&VC4W©IS*^KiSfttJWJUTttftJ: < tT— A©35r 
3o ~ft?> 2o©^>+tftffl^£)i*£^i:(cj; S'J 

*t-A©W^tC|ge>r> $>5-^©^(nJtC7'>7 1 ±© 

t£ * ft -5 «t o C * ^> T ^ 5 • 
[0 0 0 3] 

l©WJ©7i-Xh-7l/-7>rtl±> S'J&fi^© 

ft K-Afciqittac:i:#-e*a#, s^a©^* 1 **! 
©»£■* fcttffiUft^lHlffiMtt^M^gttfis&tt bT 

b * -5 tt* com § °T fgfc»-&ft B$ * s 

i^M^oJtgT-^So £fcs ff-§-iS©^(RlA s roHI©a-&T- 

*k »a-b>-y-t±s ^^teftsnactAs-etw m 
i-fnit raH©^c±aa^©*5»ttaw-&^#s 

^ajfift^fctl bT i ftft*S© bT^73ffift5Rto5 fc» 

«a©*st&sr*-*>-f^o zn<b<D$m£mfr'&t>^ 

Tx m^£M§gLfc#e>IEteft^ftfT-5#i£HU #t/ft 
**«ltt:*:Si:4:*lc. ±tB©«t^^ttfg* s PS^^ft?. 

[0004] ±E©Bsu8LSS»efe-rsfc»t: N iy*&© 
*ifii&»4/fc«)©i*S'j*-b>-y-*fflv^ - t& < mxm 

xznzm&is-zmmmmtirzjim (wt, mi 2© 

17 16 7^©^ffffiM£:fc^Tffi§S£ftT05o ^2 
©ee*^J©^^«^ SVMCiESfU&#2o©7'>7 l ^-5R 

ra©s<i{ftfflss»ff b, ^KSffffifflM^t 
^^©r^Tc^c^rts b&«(fi[ffl©a»© 1 #0 
■M¥H * 2 mac ft ffl v \ t «» u * e> t 
twjts b tz i ^ia]'j§¥ffl ft i o« j tw^-r s c t «t 5 

^KS/HtellMftMlEbT, ±IB«IE^ftfeSfi{4ffill 

t» b < i±a«ffifflstfitta=f st^* 5 ^ b s 
«-&^c*v^T^)^ «*at»©*ia©»fc:*— ©aie± 
k- a ft»r s i i: ifi-c * s k ^ a Sftfe#asft #-r 

[0 0 0 5] b*> b^# ±HB^ 2 ©tfe|5^J©^ff If 
-ABfi£^©*^ m^©«*©7>^^-^?i:S-7 

v^^-sR^Hicseffifflaftsw-rsiBs a'J^2ms 

t «£ f) %K©«Cftffl© 1 ftmfflffiEiftffi!? b> ^ft^te 




[0 0 0 6] *mW<D3m3.&.±(Dfflm&*M9lLL. 
-Slc&^Tt), ft*§fi&©#fn]©<fr{c#-©j£{s±t 
[0 0 0 7] 

m(DTu-T>^±(Dmmmma. m^mm^xs: 

>^^?©^ *,©m^©Sip©T>^^?T-Sfi$ 
ftfegfifi^^ ±f3«ifc©T>^Si?©5*>©ffift 

i ©a*#«*ic*3^T\ ±t3s*p© 
©ia©sg i ©ffifflsssw-rsss i (owamxa^m 

©5 *>©-#©§{! flfcfrCSfl*:^ h© 

P&mmmtvmmpi'&mx&zm z ©aaut&tt&ft 

#bT, ±fBS5 2©asR£8:«i:* ±K*l 

m<D&i9>mmmt(Dmm&®.mx-&z>m 3 ©aatft&a 

S»**sa*£«*»*¥afc* ±K«*J«9«»lf 
*®T8lff 3ftfc» 3 ©a*««*fcas-3lr^ SOC 

w»-r ^ t- >^^-*?T-sff ^nfegft «^©ra©ffi*i 

mh, ±E^l©fflfflSi:©STf»5»2©ffiffla*8S 
2 ©{4fflMS«f¥l§!i:> ±1316 1 ©<ftffl2»# 

^T-?nflc^nfc^ i <Dtzffl£t±mm 2 ©ttfflMS&Ji 
¥©-zf«iic*nfc*2©tMaai;6:as-3^t:» &m<dt 
y^- j-m^x&m atntftmm^ t , ±m&m<DT y^ 
i-m?X'%m£titz%mm^£<Dm<D%m&.mm*WiW 
■rzgmmmmn^&t. ±m&{mmmmn^mx 
mn$titz±m&%imi®mizm'3^x, ±m&xt>t 

^-JR^EBCWJtB U*o±gaSJp©7 , >7-^-jR : FC*r 
•T5fi^©7->7 i ^?©&{4ffla4> «'jN2 3ti££ffl 
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OT, ±f3^©7>?^?T-S/M^tlfcSfi«©5 
*>©. «** s «^©SfSgcT-fe^e^S«?S{3*fLT^ 

fiwa© 1 ifciiiWTiBfciaw^-a-csK 1 &®m^-®*m 
n?z>\B\ffi¥mmn^®ts ±imm^mmw-^mxm 
nztitz 1 ik®ffi¥-n<Dm->izffimT2>&M<D 2007 

>?^-^?©F^©fi[ffiStc, Rfr^fflg/S^iKfitCW^-S 
Hff£©&«JSi£&©lt£3?llf-r£ c fct: «t ») 

mm.w-^mxmw-^ntz^2r>(D7y^±m^(Dmm 
®.mmx. mmm^&±m&Ty ; ri-m?fr*>mm-rz> 
z h £ J: t) , ±HB«*S«*©#fa«ciS« ± a 

[0 0 0 8] *«W£«3W#9!28B«©7 , 1'- 

TyTj-<Dffl®$iW&, mmmizj&.misX&m£ntzm 

y9-T<D&yy^i-m?-X*ti?ti§:m£fitzmm<D$: 

^•rs^2o©ia^-^n> H«^tss»-r5«tft* 

Sfcs ±E*l^#T?£»3nfc&2 0©iSS^-;^t 
> ^©tf-A^fig^ffl^T, Bf 

^©«IS© tf- A*ieUC*r*6 bT«!&© tT- A 

u ±8BJBfi£* nfe«»© tr— a c*fj«s-r s «ir© tf- 
fi£*a-e^s*nfca»©br-Ag(ie^©-5-&, 

© b £ HfflUJLt©** £#f S tf- A Sffff ^r*MiR L 
X>Ptt< fcti 1 oOK-ASBIf «EWijt5 K-Al 

^at, ±t3t:-A3i^is-c-3»R^nfe K-ASft 
m^ootyCDmrnw-Agmm^t. ±i3hr-A3iiR 

^T-31JK^tlfe tf-Agff ft ^(Do %<D&tG> tf-A 

&mm^(D&®>mmm.£<Dmmmmx&zMm&m<D 
tf-A£^is^-?,s«bf-A->i^ hScawrraswai; 

^mxmn$ntz%m¥-2±*^4 biz&-3^x, ±m 
^Ty^±m^\z.nm-^^.mt>^ h&«#-rss 
mt?*4 tmx^&ts ±m&m<y^ hmm^mxm 
nzntzgm h©o*.> ±f3ffi^©T>^^-^ 
©d*.©m^©a^©7>^^^^jg-r-57 , >7 1 ^- 
su^twiB-rsgfa^xw ht. ±%mm<^Ty^i-m 
^twetssi^x^ b©fttfta3R»i:©asRi«a« 

±l3»^r>^^-^?T-Sffi^tLfeSfIfi-?-i:©P^ 
©^l©fic^SSifr?)^i©{5i*I^P^i:, ± 

SBSfg^x^ niEff^atajff^n&so^x-f b©o 

s.^\,zm^-t^7y^-±m^n^-r^ 2o©gf§ 

ft i: ©a*tt«:*"e $5^2 <Dm.m&'&m * mn b t , 

±13^ 2 ©«UK A(S« fc, ±83^ 1 ©aSttfS«©±t® 




^ ±M2mmmmmmn*8tx-m 

8B!B 1 ©fitfB3i:©aT?ife4SB 2©<ifflM£St3¥-f £B?i 

2 ©<a*§g?isii^©i:. ±bb» i cmtsmmw^Sfctn 
mzntzm i ®{ifflMi:±iam 2 ©ffiffl^apc#gtf « 

Jteftfc*2©{ftt§afcCa&3^-C* tt3ai©7>5 l ^-3R 

ae^ftfesee^ fc©H©5<gffiffl£*»*-r a a® 

©7>rti?0§ffiffli^, g>jN2|ga;£fflO-»Ts ± 
B«»©7 , V7-^*?TS<aSft&§«tt©'5fc©. * 
a#^©g««T?fc«S;*3*M«fc#bT«iffl© 1 
ftBWTHClHlW^-H-TSR 1 *ll»¥H*StJW SSI 

^©^©{iffliit, wje©seja«aRt»rs»f«©ai 
«««a»©jts*iic-«-5 c t £ ,1; 5 «M(flcffla*«[j|fr 

&x-mn$titz& 2 •o©T>^^^©^f§ffiffla 

it), ±fBS*S®«©#ftfci^±£-AfcJ&i£-ra 

[0009] £e>i^ m&m3mm<DTu-T>T-r<D 
#m»moi. BtsRii i xfct 2ga«©7'i^-7>7 i ±©ffiij 

Ufeil»¥®±©Sv^t:MSj-r5ffijt©2o©7 , > 
^^-jR^MOffiffiSS, -7T*>£ + 7r$T-©3gfflffltth 

\zuz&mmmkizM?%±mmmmtL<D\£itmm- b 

[0 0 10] 

[«H§©IUfi©»»] UlT, H®S#flHUT#$ei!BK:fli 

<§g i <DmmBM>m i tt2W6i»fc«* » i conmzm 
-e a s mnm 7v-7>ftcs»i;- am ffijuisa 
©yuy^Bnf»4. w.KDnmfrnomnmTi'-T 

1 / 2 XfctfSfifg ^©$S© 1 / 2 % & b < ttS»«^- 
©*Sfcj*«flt^©»fiffl¥JS(itt© 1 / 2 ©*£T-;fc?> 

3f^©iiiiiH-c-i£«±c3ea*nfca*Nffl©7>y-^- 

f?Al, A 2, -, Ak, — , ANfr^&STl' — 7 

^©iia^fTdo micommmomvi. 
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^CSrJ^TH*«©;#faCiS«K-AfcJI^U S 

©i*@»¥cSft«iic-rs/£o-^ ^fi*©fB»aim 

ffl^si^sri^*T-§, «*ge«E©*i6ii©#K*— ©as 

[0 0 1 l] HI l £^-£-5^ 1{±, 
NIffl7>rtI?A 17J2AN*:, j£g:#g|§§?&a 
It- ^riU-^C I - lJbmC I-N£%mZ-Z>o s 
fc* g»E$>i— ;URM- 173£RM-Ntt*ft-e*u 
f£M^ti*S^2fc, ft 1 1 1 £tl S 

#»©»i«»«iS{i^*flJ^T, g®«*ftfcaRtt«« 

«*#-T5iiBiafi^&m^©'i j H«i!afc*#-r*'t'i«s 

M®^ai«tsc»r a**>>>=i>^-* (d/o 3 

[0 0 12] ^S8flSBBM««©gMW0:*e»t:, Nffl 
©A/Dtl^AD- 17}MAD-N^ tg2«gfl#gtg 

*i 2*»e>a**n««a©!B2©ffl«ii(s^sffl^ • 

V>tCig^-rs 2?©^-XA> K{g-^ (JSTF, 2 
Oo ) CS^f SNffl©*l^tft«IIKQD- 175SQ 

^EB4Cj:-3-r«i¥*nfcae i >i'f hWiBx, w 2 

mt^-i hWiTX, W 2 TX , W N TX^^ bTfi r|| . 

isnffiiEg&i 3-iMi s-NCHwrrsasre^'f 

h«JWeIBS3 0 £, «^tb#rilIaie4A>&tB**n*'< 

-So 

[0 0 13] SKSMfiBCiSV^Tx Tb-^V^^- 1 ft 
©ftT-^^-JU^A l^MANA»6fibctt^J«llIB4* 

So ^»5MHBt*»tS#T>?^-SR?©»«E«©«9 
i!iaO:RI«K:Slff*n«©T?x 7>rtf?Ak (7> 
y^-jR?A17SSAN©5*fflloS^aUTAkfcft 

[0014] 7>Tj-m?AkT-%m£titzmnmmik 



k rt©fiSt^ti<S§f 2 t Zfr LXW > n Wt-* 3 £ 
A2>£ft3o §{g ; &vi-;i/RM-krt<Dyr>>=3>^ 
-*3tt, Sgl^tgggl l*^f±}^J^nS«®CD^l 

mmm!iz%?z*mmmm^izm%im£8ii;T, a/ 
d g.m/sA D-k*fr Lxmmm&%i\B}$&Q d -kca 

«W&M8QD-kfct, g§2/ggf53Sffig|l 

ts 2 ft a/ d * mhi & m m »m*& l t 
[0015] «*tt-&fi&igi&4fck ±i3SSi*nfcKSE 

m*£.ttLx9misi±&mv^<( bw^, w 2 rx, .... 

£6»C* iSfi^^-f MHIIIh]S§3 Ofck «AJt-£MlHlS& 
4CioT«»*nfeSi*x>f hWiRX, W 2 RX , -, 

tf-A*JBfi£-f S«fc3fc» Mf>i-f hw^x, w 2 TX , 
-, W N TX^aiLLT, j£«<i^ hWiTX, W 2 TX , 

w N Tx^^n^ft. me • mmmiEffi is- mm. 

1 3-N{CtB^-r3<, «Hg§5i±, ffi^Jt^lHl 

S&4#>£tti;fr£ftS^-;*A> Kff^e>F^©^— ^ 

-r?.o «^tt^fiiiiii&4i:3as«'>i-f vmmmm 

3 0©@HM!L«CoivtttiHM«Jrr4. 
[0 0 16] BU*#flHl/Ts ^jfJ&tM^ffi 

tya-WM-lMTM-Ni:, S§ 1 ©i£«/SgB#8 

s«i 4t, !6 2CD^Bsffifs£ggi ot, Nmomz. 
mm®s86-i7bm6-nts <&#§ • ish»ie» 1 3 - 

173rM13-Nfc s [§lffl»E^9t&ix.5. Cuf, 
^ft^E^i-^TM- lBSTM-Ntt-etl-eft. A 
*#ftfc*lfflSI»©^fc!B 1 ©iSMSSWMSS 1 4*>£ 
A*; * ft % 31 1 ©£® J§8W81»B* & s-s- L T , 

v?nyi\-*? (U/C) 7^ ^fi«^lf ffiS 8 £: ft 

<aM.s. ms-mmmiESii 3-ktt, 

^-r h*»i£]iK3 o^^A^^fts^fi^i-f b 

Wl TX, w 2 TX , -, W N TX£S-3^t, *ft&fc**fSL 
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««^Sk"K*ii[*Se«I@K6-klctH*-rs. 
[0 0 17] igfl^-^T-feaiSfl-v-^AV Hfl^S 

B2'^CD&3iff^-^^->Kfi^sTX(i s &<fitfg . Jg(gM 

IE»1 3- 1M1 3-N£«fcoT> ^(H^^-r hWi 
TX, w 2 TX, WHTXfcttfcufc^Baoefftfflfc^-j- 

S<fcd£^t<Iifflfc#*fIE£ftTs HHEa©"*-*^ 
> Ki£{ifI^Sk TX #ifi£gii[H]S§6 -kicA^^ft 
So ifi££ai|51tt6-ktt, £2©2£@ft8HB&81 0 

-C*£3ftfc*2©amBSS«fi©^ft{ftffl -16«*liE 
ffi 1 3 -kfrSAij^ftfe^-xy^ KfS^Sk TX 
tt^t, 0Jx.(fQPSK&^©ifi£gMUfcl£> ifi£ 

mmmm^t lt> 7u-7>?t 1 ^(d-^—^-^u- 

*CI-kCA*ti. CIT, *SE«Ilig6-kttA 

^K^I«ia55^-^^*> KflS^CCeoTSt^C 9 0°© 

{5iffls^#-r 2 ©jMfisgp^Ms^^ia^^ ut 

«. fcT, 7 , y7 l ^-*?A17JSAN36»e>S6M»>x.-f 
hWiTX, w 2 TX, W N TXT-a^^tt^ftfc^fsfS-g- 
* s ScM^ftSo ^l©HJEff^(c43^Ttt, #T 

>^^^Ak^?,^«^ftSjt«ft^tt, Pffl^iET 
4«t-5C, iS«>>^'f bW^X, w 2 TX, .... W N TX-fS 
^Mlt^ftTl^Ts *o0f^©JgBT-^ff$ftSo 

[0018] ^ i ommmic&^xiz, mm^= 1 

6«©7 , >^^-* : ?A 175SA 1 6&mmmX l-ifi«± 
(c^B^ftSo ±aaHIIHtt±i£©«t-5lc:, ^fSff^©¥ 

g<ie^©*«[ftxtt-tn6)©¥Ja«[©*«ftt: 

[0 0 19] H2tt, «;*J£^J5K®iMC:fett3«^!l 
iftmt^nu>i?Bt»5. » 1 ©SI8B&JB©«*Jt-& 
fiRlsIE»4lc*tt'5«^i0aK*C^TO:, a-T^^^SR? 
A 17JSANSKA/D*ft*nTiPBIWtt«*nfcI 

fTOo dT\ Tlz-T"^^- l©7'>7 l ^-3R : f»SN 
fcTS^ {ufflSipfc^STy^^-^Ari:, ±MT 
y ; ri-M=f-AT^ts\3:M<D7y^"rm=f-A\L (l^r 
^N, 1 ^k^N) C*Jft4^— ^t>Hffll^S r , Sfc 

(is «^T'^-rs^ j eft^ft»:©«totJ5;§„ 
v\ -^-^/^> vm^SkZwrn^—z^y vm^t^ 

7>fti?Art^o. ) ttNd©^^^^-^©^ 
*>©^#>&<!6e>ftfc 1 OT*$)?>o MS^— Kfl^- 
Sk^Sff l/t7>rti?£J!il7>Tt^A k i: 



(7) 
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1^-5. 

[0 0 2 0] 
[£5U] 
S r 

= I r +j • Or 

=V~ (I r 2 +Qr 2 ) exp (j <z> 0 ) 
[*2] 
Sk 

= Ik+j' Qk 

=J~ (Ifc 2 +Qk 2 ) exp {j («S O -0k) > 

r (D^mim £ 7 >Tj-m?A k©S:fgfg^ i: ©IHKDii 

[0 0 2 2] 

[*3] 

Wk RX 

= S r - Sk* 

= I S r | | Sk I exp [ j {0 O - 
= I S r I I Sk I exp ( j 0k) 
[0 0 2 3] ZZX\ R3C*»5 

'fr £0.8 -5 (9kttSipCDT>7 1 ^?Ar© 

S' 1 

N 

= [2 { (1/ | S r 
k=l 
N 

= [2 { (S, • S t *) 
k=l 
N 

= [2 CW k "S k ) ] / [V {2 | 
k=l k=l 

[0026] ±mmx&b£ntzm*iit-&mBit>m^sM- 

[0 0 2 7] W±0KraUfc«»&g£fT-r***it^J« 

t-vt^sr^a i Tfss^nfcsip^-^yo Hffl^-s 

ih-fS* «*Jfc^fiKIII»4fc#Vvt\ *ip-*-;*A> 
Hg ^ S ifct, {^Aflfttttftffi 4 1 - 1 <D 2 OCA* 
^S^bTlMH*«««JKI»4 1 - 1 CAfcSft, * 
o«*£8**J|E»4 1 - 27124 1 -NtcA^J^n 



(^o-^k) > ] 
• I 



D <S r • S k *) 



mx&ztmm^ gmv^ hw\ s B x<Diu.mx-$>z>o 

&3 T-#X. f>n5&7>rtI?A k£*hT3§{g"i;:r: 
-f hW k RXSraiST>^^?Ak-C-S®^nfci!!lS^ 
Kfg^Sk£»tt-£fc-ii-3. 'ntlioT, =& 
5!La^-^n> Kfg^Sk«i> S*p7>7 1 ^ : ?Ar-r- 

§{g^nfcSip-<-^^-> H«^s r {cii]ffi{b^n-s.o 

u -etie>©E«i (w 1 RXsi+w 2 RX S2+- -+w 
n^sn) Sr?n»-rso -f&t>*N ^s^-^^-yHfg^- 

Sk^ SEMi—X'O Kfi^Sk®lR<ltJt«l UfcAt 

[0024] £e>^ ±ffi»»;*ft&i6*n (W1RXS1+ 

W2 RX S2 +—+Wn rx Sn) £\ iT©7>rtlf A 1 
7i2ANtr-OV^-r0&gfg^^'f bWfc EX ©A*^©2 
mom* ( I WiRX I 2+ i w 2 bx I 2+...+ I w N RX | 2) 
©¥73*1 W ( I WiHX I 2+ I v^RX I 2 + .-+ I W N RX 

1 2) } x-m^^hizx*), gmttstitzmxit&i&iii 

[0 0 2 5] 
[»4] 



N 

SO ] / [,T {2 |S k I 
k=l 



} ] 



S k ) ]/[■/" 12 | 
k=l 

N 



(s r • s»*) n ] 



(W k ") pi] 

5, ®a^-^^> Kfg-^-Sk (k=2, 3, -, N) 

SS4 3-k^LTfH4 4-kCA*^n5. 
[0 0 2 8] tg*ftftR9i&ffi4 1 - 1 A*£;ft,£ 

2~z><D&m^-xso h-fg^sitca^-r, s^-<- 

*^*> Ffg-Sf Sifc«ip-t-*A> KS^S i©«jR#« 
t©«T-fe2>ffl^©WSi • Si*£}RflLT. 

4 )\,? 4 2 - 1 S^LT*«g4 4 - 1 2:a*ft&H8[ 

HS54 6 - 1 tMBV^ b^*teIE&3 OtCffiW 




5, ZZX\ feMMMV 4 )\st> A 2- Hi, FIR7-f 
;i/*Xfcti I Ry -ifrfteZ&'r'iVfjuy 4 jvtx-m 

^4 1 - 1 iz&tfzmnmm&vi&immy -o^z 4 

2 - 1 £ «t5ii3g^#J^LT, Sffg§4 4 - 1 ICA*$ 
ft£2o©{f^©SffiBSFa#^b<&-5«£ofcx A*/£ 
ft-5«ip^-*M>Kffi-^Si£iI®bT, ^^4 4 

- 1 iz&tj-fZo mnrn* 4 - 1 A^tisgft ^ 

S»^W 1 RXs 1 ^D^4 5CHiM5, 

[0 0 2 9] «^±tS*l*aJ4 1 -2Ji. A*^n§ 
3£ip^-XA> h'fi^ S i i:jaa^-^.^" > K«*fS 2 © 

mm&'&t<Dmr-& zmmmnm. si • s 2 *£s«J¥b 

fS^31il7 ^M4 2-2 bT3l»l§ 44-2tI 
SfW^SllWM 6-2 i:^fS^i-r hmw®&3 0 ^ 
taj^J-r-So CdT% {SMMi&y * Jl* 4 2-2{±, {£ 
^®ji7^;U^4 2- 1 h|S]^ F I ~Ry << )\/$ I 
I R7-f frZtt.ZCD'T-i V$)\/y ■ifrZXMlS&tl, M 

^^Mfc if c J: 5 liffif b©^^®*!^*^ bTfi 
^Jt-grfiKcD^^-f b©^#A£<&£ct£BSit-f 

Sfes S5£[§]gS4 3- 2 «: s «*±tS*«^a54 1 
- 2 t^ttSjU^BtRflSV^il® y -i )\>5> 4 2 - 2 £ 
i-SilM^/tbT, *Si§4 4-2SaA$tl5 2o 

^-^^*>Kfi^S 2 ^S®bT, igf¥§§4 4-2S;:fcti 
«#l54 4-2{i, A££ftS§ff ^-f hW 

[o o 3 o] mmpjmmm&i i -k (k=3, 4, 

N) (i, A±)^nSSip^-^^-> Kfg-f-Si^® 
bTSIIHt4 4 - k i:«^it©*fSPa5 4 6 - k h&ff 

h?n^[p]SS3 ot^tts^-rso .rex-, (g^i^i 

4 2-kfct. {SMmmy-Ol"!? 4 2 - 1 , 4 2 
-2h|5]«> FIR7-fMXI±I lRy-<)\<t>tSL}Z<D 

Sff^t^-^^SI^^ if c J: s 



4$g§¥09-232848 

■ssi^^offa^iji^^;!/^ 4 2 -ktc .tsassr 

#JSUTs f»^4 4-klCA*?ft5 2 0©®^©jl 

Kf8^Sk£SSLT, fg£¥f§4 4-k£tH;bf m 
i?§§4 4-kfcfc, A^ftSSfS'^'f hW^tMS 

[0 0 3 1] 1mm-%s4 5tt» A*^nSN<@©^#iSg^ 

w 2 rxs 2 +-+w n rxs n ) ^ai^-r?.. 

g|54 6 -k (k=l, 2, N) fcfc, A^ftSS® 

3Lj hW k RX ©M^Si:CD«T-$.?)Sfi^^'f h 231 
^ | w k RX | Z*mW\.XDmm4 7{3ttJ^^-?>. AD»ii 
4 7tt, A^^nSN^OSfS^^-r h 2f£St I WjjRX 

I zzbnmLXs tm&m ( I v^Rx i z+ \ w 2 Rx 1 2+ 

•••+ | W N RX | 2) «^«8tJ|[ffi4 8£tttf>-r?> 0 ¥^ 

*g«»SP4 8ii, A**ns*nff<e* ( I wiRX | 2+ | 

W 2 RX | 2 + ...+ | w N RX | 2) CD^tS ( | | 2 

+ | w 2 RX | 2+...+ | w N RX | 2) } SjUJfLTs 

(WiRXSi + W 2 RXs 2 + -+Wn rx Sn) Sr^ifl {V" 
( | WiRX | 2+ | w 2 ^ I 2+-+ | W N KX | 2) } T*BfclP 

5fcttWrf 4o 

[0 0 3 2] **Jt^fiHiai»4CJ;-3T«il$n 

fc*7 , >y->* : ?Akt:*r-rsg©'>i'f hw k Rx^ffl 

V^Tiiff hWk TX *«»bTiifitf-A*ffM1- 
5*«Co^TBi9i-t*. «IAtf, TDD (Time 
Division Duplex) Ji&^fCDXolZ^ 

wit^^B^fes. ^-t% mi<Dmsmi.mx-&s ±13 

^•©itf- A SrBfiK-T -5 J: o t bfeo 
[0 0 3 3] S-Ts T'V^^-^Ak.Tiifflgfg^^-f 
^WkR x ©{5^fflS:#^■rSo §7>rtI?AkC»t 
•SSff^^-f hWk»Xi:aifS©T>^^?A 1©§« 

5^Pgt57>rtifA (i+1) , AiM©& 
20©§{f>x-f hffl{iiffiMAei (=0 i+1 -0j) © 
«l;WS^#-r?.3^«t^T**5Ci:#T-§s »J©»5 



# 
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©«fc-5C3e£ft.5o 
[0 0 3 4] 
[&5] 

k 

= S AS, 
i=l 
k 

= E a rg (Wl«" • (W, 11 ) *} . k^2 
1=1 

[00 35];uT% argOH, {} rtCDtKSRftW 
i+1 RX. (WiRX) *©fcftfc*U **-£©« 

»CJ:Bh i»t«7>ft*?A (i + 1) , AiflH 

k-1 

= (k-1) A0t+S (A0,-A0!) 
i=l 

k-1 

= (k-1) -arg{W, » 1 • (f 4 ' 1 ) *} + Z arg[ {Wh 

1=1 

[0037] -?ut>%, rnKDrnm^m^yu-Ty^ 

^■S©T*> SV^KSfflff 47>t 1 ^-3R?A (i+1) , 

Aic^nMtafi^x-f hWi+i^x, wiRx© 

fen*. '&iX, »6Kl*tJ-* (A0i-A0i) tt N + 
tt> (A^i-A0!) >-«-Sf|HcaiJEr4i:*it6>n 

y^jR?Akfc:*r-r5S<!*:t-f hWk R x©tit^e'k- 

[0 0 3 8] -r*t>*>s $ 1 ©HJB&JIR-Ctt, 

(1) mm<DTyri-m?AiimmTZ7>Ti-m? 
i cafes^-ase*:^ hwiBx©«««jR»fc 

©^ft©«{W2RX.(Wi8X)*}{3S-3f>T, ±13**© 

7>7-i-si : f-AiK.fm-r&7>7-i-m : F-A2-c3Mi< 

(2) &%mv^ y^^(do%, rn^zmm 

jRX, W i+ iRX©-5 *>©-#©§{§ £^ hW i+1 RXi :N 



©&ffl^A0i#, A0i> + 7r©^XIiA0i<-^r 

^*»e>^$T-©3iEffl©fBfc uT8is^ns©T\ -*ne> 

©SEffi ft*** -5 d i: tc «fc ^ T S6I¥2 ft£ 0 k- 

r-> cnsi»<-fcto> mi©HMfl^T-ttS*©7'>^ 
j-m? a i hsspcTy^+^A i craa-i-awsT' 

>r+i?A2 fc©ffl©<iffl^A0i (WT> S*P(ftffi 
SfcDf.Ss. ) £ffl<^T, &©gt6£tE-=>T, (A64- 
A0i) ©i&ft&ttJ(U (k-1) A0it 

Sirajff s £ i: £ ct ») 0k- <9 1 - £ ^ L£o 

[0 0 3 6] 

[»6] 



•CW,")*}. {W,".^")*}*], 



{W i+1 RX-(WiEX)*}^^fl[^-So 

(3) *bT, ^K«jR««!SHWi + iBX.(WiBX)*}i :N 

w 2 bx • ( wiHX)*}©#s« h ©a*«a 
«[{Wi + i EX -(w i RX)*}.{w 2 RX.(w 1 RX)*}*] & ^ fl t U 

^S«^tt®a[{W i+ iRX.(w i RX)*}.{w 2 RX.(w 1 

i, A (i + 1) T-SfH^nfcSlta^— K®-«§S 
i, Si + i©ra©fiffl^A0ii:s ±f3»*liffiMA0ii: 
©^ (A0i-A0i) &85»-f£o 

(4) »«iiffiSA0ii:^ (A0i-A0i) 
fcS^OTs T>^+^AkT-Sff 

ny Kfi^-Ski:. S¥©T>^+^?A 1 tSjiSft 
feS^-^yN->h*ft^-Sifc©P^©{4fflM (0fc~ 
#l) 5r?SiC-r'2)o 

[0039] ^<DXo\z\^-cnibti^&M^e^-d\= 
e>&o<, ^eci-r-s «*©s«*fc£*r*s««©iy# 

35f |qI©#K#— ©£®fi ^©± tf- A & fztb 

Jc, «/h2*atlcj:D(j»i^fti£«t:iHl»-r*J:-5t: 

? a i TbmA 4 *6^§7 , u-r>7 i + 1 iz-o^xmm 

TSi, #7>y-^-jR?Ak©ESt:«*Eiu ^ofiEffl 
¥@±"C 1 ia«±CffiH-r5«/h 2*0«ffifflMd ^ l 
LSR, 5 (J^gLSR, <y ^^SR^, 2^«I<5(92= 

{6 di-6 d^SR) 2+ (5 02- ff<9 2 LSR ) 2 + (<55 
3 _5 0 3 LSR) 2+ (<5 54-<5 0 4 LSR) 2#jR/jxt)S:S«t 
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mmdk-6i = 6 0 k £, &7>^fH^AkT-§{i£ 
LSR ( =(5 5 i+1 LSR- < S0 i LSR) Z.ZX\ 

*u&^swrr?tt* §«^n2.fi^-© 

So S&x ia5tC*5V>Ttts 4 007>ftS?Al^ 

too4o] cffls^tsut, a^ffiHAeief* 

^;u^*&^©*#T--7r&£^fct7rT-#r*)j&L 

zgitx^zt, m^2mmz£r 3 x®'ffi£ntzmufr 

»©ffifflgA0l'SR (^Si+iLSR-tf^LSR) 

{fcffl©«r»>SIb*SW;fcffii:fc3. ^-Tn 
©9J*;&|q|tiU -9 0° *^9 0° ST*OlEfflrtT-$>.5 
i:#x.> ««tr— A©|ql*t»-9 0° A^90° ST'© 
I6BI*I & S <fc 5 ±EIhI»C «t ^ Tf# ftfcg/Jv 2 
^iHj'jf^ffliuffiMA (9LSR?r-7r<A0^ tt©3bH iz m 

[0 0 4 1] -tttt>^ 0 4O7D— hfc:qVr<fc 
o lz N >y 7°S 1 T*il'J , > 2 ^lHll)§^©t4ffl^ A 0 LSR 

Xtv7S 2lzm^. Xtj£tlX^te^Wi&lZ&Z.7- y 
ySl*m*)M-ro ^f-^S27, -7r<A0LSRg 
TTT-feSA^SA^flifbTs -7T<A0LSR^ 7r t'$>?, 
«^£tt % 7fy^S6CI», - tt<aLSR <9^ ttT* 
& t 7 s 3 Cjttr. 7fs/7'S3T?ff< 
A0LSRT-&3A>Sfr£*J»rUT> 7r< A flLSRffcS® 

^(i;^ y 7" S 4tjt.fr, ff<Ae LSE t-^V^C 
(±^7 1 ^7 , S5t3Stro ^ry7"S4t-lt (A0LSR 
-2 7r) ^Aeafd-ftALT^v^S 7 £jl<&, 
-y7S5t'lt (A(9LSR+2?r) <£ A 0 aCftALT 
7CjIir. ^ry7 , S6t-lt A^LSR^a 

Aeaft*i£-r-BIHI(t«3 0 3£(±}*-f3o 
[0 0 4 2] 3S®K-ASJIM-rS&«)©, 

-?xm e>n&0»srr z> r >Ti-m??£(D&BitiLffimA e 

[0 0 4 3] 

[«7] W k TX= ak • exp [ j { (f T /f r) ■ (k 
- 1) A0a} ] 

[0 0 4 4] d^T\ a k fct{3E7ftfflfiSJg#*Ps fT^S® 



©^©js©jsi«r* fRtt»ie^©ae««HRsa 

■To mi x^-Tihti^mm^^ hw k Tx©{4^ tt , ^ 

*©7'>7 l ^-3)l : FAli:b-r^S. U&L&#€k ##8 
B^icntC(Se>T, ffiSc©{iB, 7b-7>r 
1 © 4"*©&tt fc "T S Z. £ t> qJfgT- & 3 . 

[0045] a*\ nis©a«Tf tt % lata • istiM mas 

1 3-kT-|5]ffi^ge^nfc^-^^*>Kfi^S±ii£©«t 

oizi,xm^ntzT>y : -^m^AViz:t(Dmmo^^ b 

m<Dm2<Dmmm%aftM%si 0&<oAti£ti2>m2<Dm 
mm®&Mm^*m^xm&mm&fT\,\ mm^v*-- 
;u t m - k x-mmmmkX'to&immie&tzm%m.&& 

#7>^f^Ak*>e>j£{i£*iSo 
[0 0 4 6] ja±©Kl»L&«J?S^fTT*«««>:t-r 
bSWIslttS 0©«J^0^KooTei3*#BlLT 
KWTS- atft-i^ hRS¥SI&3 Ofct, JftXft&ftSl 
WSB3 1 - 175S3 1 - (N- 1) , 3 2- IBM 3 2 
- (N-2) ffifflS*»»3 3 - 175M3 3- (N 
-1) JD»^3 4- 175S3 4- (N-2) , 3 5 
-17JS35- (N-2) Stfr 2 fflgmmB 3 0 

1 mmiEffi3 0 2t, mn^3 03, 3 6 - 1 n 
136-n, 3 8- mm3 mmsmas 

7- 175S3 7-N£*>£>&£= 
[0 0 4 7] h«ff@»3 0C;fclrVt, T> 

«?*»SB 3 1 - 1 iZAtlZtl, Tls^i-m^A 2 iZft-t 

m.mms<mmm®3 i-2tcA^^n§ 0 ry^m^ 

3 1-2 i:^^±t©««#gp 31-3 izXtl^tl, mm 
C7>rJ-»?Ak (k = 4, 5, N) ^*f-TSS 

w^'f bw k RXi£ N ymmtm&m&s 1- (k- 

1) £8&£49ft!»*&3 1 -ki:tA*^ft5. 

[0 0 4 8] f»R^9:ff Slffffi 31-llt Kts^tlh 

3 - 1 h&XftftfttttSftffiS 2 - 1 ^313 2 - (N- 

2) CHi*fS. (ftffl^8W» 3 3 - ltt. A^J^tLS 

^Aicfcrjfc-rssfatf^ bWiBx^, ^©tv^ 
^-^a 1 tiit57>rti?A 2 c^rssfi 
hW2Ki:©iai©siwfcKSA0ifta[»uTs m 

n%s3A-\7bW.3 4- (N-2) i:ADgc§§ 3 5 - 1 R 

vm>b2m\aiffiwm&3 o 1 iz&jj-rzo 
[0049] &mP3mmn® 3 1 - 2 ou \t>an% 




gj5 3 2 - 1 {CtH^TSo «5$fft®««l¥SB3 2 - 1 tt, 

«W 2 RX WiRX*CD^ttSi: bT, i»g*T-ife 
•5a^tt©*W 3 RXw 2 RX * • (W^WiRX*) 

?ni[gi53 3-2 izmtitZo &.mm®n8i3 3 - 2 « % 
A*^nsa^ttS*w 3 RXw 2 R x * • (w 2 R x w 1 RX*) * 

lcfir5v^ 7>7 L ^-^A2(c^/it;-r5§:fS'>^'r h 
W^iiT^rtifA 2 KBHg-T 57>rtS?A 3 
CttJfrrsaa^'f hW 3 RXi:©p [ g©{4ffiMA0 2 i:, 
Sip&ffl^Atf^CDM (A0 2 -A0i) £ai»bT, 

*D»S3 4-iic:tB*-rs. 
[0050] mn%5 3 4 - us, xtitfti&mmtiLmm 

{A0i+ (A0 2 -A#i) } SiDM3 5-ltttl* 
TTSo JDSL^3 5-ltt. S*©fflSA(9ii:{fiffl^ 
{A0i+ (A0 2 -A0i) } i:^*DPbT> flDi^lfl 
{2A01+ (A0 2 -A0i) } $r«/jN2^[5l!l§5Q ! aeC 
3 0 1 tHm» 3 5-2 fcfctitf7*-4. -^T% ADJMg 
£ {2A0i+ (A0 2 -A<9i) } tt, m.6X-H£nZ> 

[0 0 5 1] &Xft&Rtt*ffi 31-3K, A££:f"i?> 
Si>?x>f hW 3 RX, W 4 RXfcKSr5v^ SfS^xW h 
w^fcgM^-f ^W 3 RXo«^±t^i:^«»bT, HI 

gfS 3 2 - 2 CWAt«. 3 2 - 2 fct, 

A^^tlS^*ttS»W 2 RXWiRX*^^^±t^w 4 RXw 
3 RX*i:ca^oTs «^ttS*w 4 RXw 3 RX*i:i«^±t^ 

mw2®twi*x*(Dm.mp;i%£zmw b-c *igsT-fe 

ftlftffl 3 3-3 Ictb^J-T So ttfflgttffflS 3 3 - 3 fct, 

\tizti&&Mjmmw£Xw£x* • (w 2 RXwiRx*) * 

C*fJSSf -5 5© Cx^ h W 4 RX^ ©H©{4fflM A0 3 t 
&mM8M&6i£<Dm (A0 3 -A0i) SrStJfbT. 
iD»S3 4-2 CUMrTS. 

[0 0 5 2] taffS 3 4 - 2 ttx A*^Jxl.S¥liitli 
Aditm (A0 3 -A0i) t£;!jD»bT, *DffJfc£|g 

{A0i+ (A0 3 -A0i) } ftJOPS3 5-2Cffl* 
■T5o ADPH3 5-2tt, *Q»^3 5- 1 »b\*j£tl 

z>iim@3k {2A0!+ (a0 2 -a<9i) } tmnm3 

4-2*»6»X**nSiPlMS* {A(9i+ (A03-A0 
l) } fcSinffbT, iDff^m {3A0i+ (A0 2 -A 
0l) + (A0 3 -A0i) } &«/Jt2$[sMMflg!{l|S30 
1 fcSD^i§3 5-3t{3{±i^-rSo d-T*, ADS^JH 
{3A0i+ (A0 2 -A0i) + (A0 3 -A0i) } 

(is ^6T-a^n?)7>^^^A4t^js:>-r5Sfi'> 



#5l¥09-232848 

x^ hw^oteffihttipfflTy^^^ a i £*te-r 

£g«£xW hW 1 RT©{4^i : ©p^ofi [ ffig < J0 4T -fe 

-So 

[0053] mmic, mm^smmntsi3 1 - k (k= 

4, 5, N-l) tt N A^^nSSfl-^^-f hWk 
RX, Wk+iKfcta^J^-c, Si'JX'f hW k+1 RXi:gft 
-)x^ hW k RX©^t±t®fc£JI»bT, HIIWg*T» 
4«*tt!9«W k+ iBXw^ft«««!9!«a[jr»3 2- 
(k-1) CtfMrrs. M«tt®«l15»Si53 2 - (k- 
1) tt, X**nsa»JM5WW2BXWiBX*i:ajRJHft 

*^*T-S?.m«±t©«w k+ iRXw k RX* • (w 2 RXwi 

RX*) 3 3-k£tB*7-rSo 

[0 0 5 4] {5fflM?IS»^3 3-kfcJU A^^ftStS 
^S^wjj+iRXwitRX* . (w 2 RXw!RX*) ♦ts-^oT, 
T^^-SR^AktMlS-rsSW hWfcRX^^y 
fti?AkCign7>rti?A (k+l) C*t 

iPtt*IMA0i*:©S (A0 k -A0i) *«JH/t\ AD 
»i3 4- (k-1) fcHWJ-TS. iD»i§3 4- (k- 

i) i±> A±i$ft?>m$mm&0itm (A0 k -A0 

l) bT, IntHSS-CftSffilBS {A 0i+ (A 

0k-A0i) } £A0fK§3 5- (k-1) fcHWrTSo 

[0 0 5 5] iDjfg35- (k-1) (k = 4, 5, 
— , N-2) tt % JDJ¥S3 5- (k-2) A>£>A2j£ft 
■SanfHS* (k-2) A0i+ {A0i+ (A0 2 -A 
0 t ) +•••+ (A0n-Afli) } W^3 4- (k 
-1) frbAtlZtlZtom-mm {Adi+ (A(9k~A0 
l) } fc^AD^bt, iD»ig^ (k-1) A 0i+ {A0 
!+ (A0 2 -A0!) +•••+ (A0 k -A<9i) } $:ft/J^ 
2*[Hl!)§M ! SgP3 0 1 fcA0i*83 5-kfcCaWrr*. 
iD»Lt§3 5- (N-2) tt % ADS gg 3 5— (N-3) 
e)A^^n?>AD»^» (N-3) A0i+ {A0i+ (A 
0 2 -A0i) +•••+ (A0 N - 2 -A0i) } ttoU%s3 4 
- (N-2) fribAtjZtlZlJm&m {A0i+ (A0 
N-1-A01) } hfcAOjIbT, JD*!^m (N-2) A0 
1+ {A0i+ (A0 2 -A0i) + — + (A0n-1~^ 
60 } &fi'h2£KHfflM!iaitt3 0 lHfctS^-T§o 

[0 0 5 6] CCf, 1D»S3 5- (k-1) (k = 
4, 5, -, N-l) *>6>lHA*n5inlMS* (k- 
1) A0i+ {A0i+ (A0 2 -A0i) +— + (A0 k 
-A0i) } tt N ^6T-S^n?>T>^^^A (k + 

i) c*r*s-r*5fit'>X'f hw k+1 Rx©ffiffifc, 

[0057] m^2mmm*m^3 o u±, \t>znh 
'h2S@!i§j!!yi£Si*TbT> a»iH]fflj!yucj:o-r»e» 



(Cfi'h 2 *||M»*©(MI£A0 LSB * - ^ < A QlSR^ n 

mtoo^mwam^e BL^mmsz o 3£m*/-rs. * 
»S3 0 3ii, xfjzntz&tiitiLffim&d atA^n 

fcSfS^jStSt f r£*T 1" £j&fi/3Mfc f T©i3S«8RJfc 
f T /f Rt^*»bTs f»^IAeaf T /f E Sf^ 
is3 6- 1M3 6-Nt:m*-r?> 0 SSAtt 

3£A2;;*ft£o 

[0 0 5 8] i»^3 6-k (k= 1, 2, N) 
fit, ^#>ii&# (k-1) CSJfcSftT^T, Jg»gl3 

0 3*»6>A**n*SUMS*A0afT/f Ri:Si» (k 
-1) fc£fHf¥UT, *©*JMS* (k-1) A0af 
T/fR^a*^SgP3 7-k{CtB*t-5 0 tHHRttff 
g|53 7 -k«±, Sl||t«3 6-kA»6>X**n**IMS* 
kA0af T /fRta^^ Iftexp [j { (f 
T /fR) • (k-1) A6a} ] £S«¥UT, JSJf§§3 
8-k{Ctli±;-rSo f»SI3 8-klt ^#>&#><DftS 

exp [j { (f T /fR) • (k-1) A0a} ] 
JIgUT, SMfakexp [j { (fx/fR) • 

(k-i) A0a} ] feT-y^^-sR^Akt^-ras 
[0 0 5 9] «±©J:5fc*j»3nfcettif-AMK!fi 

M^Stts SJ***»&»e»tt5#7 , >^* : ?Ak^© 
^-.X ; n* > K ft S k C 1^5 ^ T «<0* ft £ 336® tf 

[0 0 6 0] &±©sb i coitaBB3B©e»i;-Afli ieja 

-i^xmmt?^ hUT^s, cn^ct-=-T, j&ft^ 
-y b swobs oj± s 1 o©i&ii»¥h a c 

x\ m2(Dmkmt)£®LisX. >j>t£^mmm.x\ ft*g 
<§&©# noH t m-<D m m m ^©± e-ASMts 

[0 0 6 1] <Sg2©H56ffJ<i>EI6fci\ *fgf!ll£ffiS 

£§ 2 ©is^*Di»K-AttigiaMSM0«/*fc^r 

Jffig&l&BtJU WT© (1) 73S (3) ft|»OTttH 

1 ©g i cDis^JBoaKK-AajeajsKBtRwc 

(1) **Jt^J«IIIK4£ft;lT*^^J«ia»4aft 
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( 2 ) $p3HUJtttt»Q D - 1 73fSQ D-NhgAht^fig, 
(UK 4 a £©^£5^ ^^;ue-Aff^d]SS (IMTs D 
BF@SSi:(,^o ) 5 0ttr-A®MH]S&6 0££{I;L 

So 

(3) «*tb^/S@B4 ai:iiff >>ai-f MUJ||h]S&3 0 

[0062] m2(DmmiM<D&mv-i±mwm$iw. 

DBF HISS 5 0 &7>^±^Ak(Ci 
^Tg{f£*U qSHMil^SQD-kfr&AAjSrfta^ 
Kff^Skf-Mbt, 7>fti ; fAl©(4f| 

o. ) SUfrUT, a»N<H©t-A N -rato^v;^ 
hT-A£|B]B#£ff£/jJcU #©$! 8 xmZtlZ&if- A B 
i (i=l, 2, -, N) tC^-rs^-^/^>H{f^ 
Si$rt-A31tRHlE&6 OttB^rSo 3©J;-5fc}gJ« 

*nfc*tr-AC*c^Ts ffe©t:-A#ffM^tL2>^(qi 

t, ffi£©a»©K-A#fafcttjfcUT»R©t:-A* 

<D¥-&<D&%mm^*Ti;-< zMm^izmwiu tr- 

«fcn. ft:fc\ £©»^ rvy^-jR^rfcosw^^-f 

izmz.tz&7>^j-mi ; -izttirz,&mmt.t:-&z£<D 
skm^*-* httz&^xmmzn&o ±tB^s 

*fctt«Mi»ftSiJ*fflv^, «±©«t-5 Cflb©tf-AJB 
j5D?ffi£fflOTs Bf«©a»©K-A^i«ot:*fjt£;bTa 

«©i;-/»*jKjau ffM^nfc«SK©t-At^-r 
*\ m2<Dmmmx&, FFTcftfeDtit^-u 

xffij (DFT) £ffl^3Ci:#T'£.5o ^^T% Plb 

^- 1 ©fe/S^^*** 5 ^©^^^-?) J; d t;^hr-A 
B i©^-*M>Kfg^Si£i|£tB-r?.o ^8{c*j(t?> 
exp{ j(-3/4)7Ti}{i, 7U-7>rtl©tll 
W***;fl J ffiffl©3Si|S t ft 5 «t "5 1# K- A©^-^M 
> K«^SiSr^|^Sfc»©^T-fe?)o ^©<tdH 
UT> «*«, 7>7 : ^-©3R : F«N/>»4ffl©»^, 4ffl 
©t-ABi*s?f^^n, =&tf-A{i^ft^tlO° , ± 
30°, 9 0° ©#|qjT-S*©tt±7h&So 

[0 0 6 3] 

[*8] 
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N 

S,=[ZS k e x p{ j (i/2) 
k=l 

[0 0 6 4] tf-A3HR@E§6 Ofcfc, ff*j&;*ft5 

NI©t-AB iC^/ft-f £N<i©^-;^> Kfi^S 

s«fto©**^2ffre>iWMiii©'«— 

SBf (i=l, 2, — , M) S**tt-&jEaiHie4afc 

> Kfi^ S i &&*$$©<£%»£ 7 ^ T?fi«5 
ffi«3»E&©e^*tfc«U ±SB©H-AjffiR 

[0 06 5] «*J£^riilel»4atiu 07 C^lTi? 
«*Jfc^J*ISB4fc:iifr5 N NfHOTV^f^A 

k (k=i, 2, — , n) c*n*n*ii&-r3*. n<i© 
mmp&mmmffi 4 1 - k t, Nm<D{&mmm 7 -< >vt> 

42-kk, Nfi©aMIeIS§4 Nfll©3ijf ii 

4 4 - k NMvmm&'immn® 4 6-ki:i;ftx. 
M<@©tr— ABi (i = i, 2, m) c-e*ve 

ttfifc-*^ M4B©&$A&*ftff8IS4 1 - i MM 

(DtSMMMy ^M42-it, Mf@©g®[e]S&4 3 - 

S54 Q-ih*m*-Z>o ZLX, e*i££tfM&4a 
(±x Nffi©'*— ;*n> b'fi-Sf SkCft^Ts M {!©-<- 
^> Kff^-SBitS-J^T, Nf@©^-^>-N*>h*{g 
^Sk£ttbTfrofc«J*fc|^©8OT*Mffl©^-.* 

Kft^s Bi©j«s!ajiaRfc©asit«a«T*-r 
ite©»9T?ai*)-r^i:A | -e**. ^^r% 

SB, 



Ttk} ] • exp{ j (-3/4)* i) 
[0 0 6 6] 

im.9] 

Wi RB 

= SB r • SBi* 
= | SB r | | SBi | 
[0 0 6 7] .1 CT\ 



exp {j (0 r -0i) } 
— A B r £ bf— ABi ©^— ^ v < > K {i-5f©fitfB T* 
ClhSr^bT^So i&9T--S-;t<~>n£&t:-AB i CM 

-f-sgfi tr-Ar>^-r hw^^ctf-AB i©^- 

H®^SiC#(J-&t>^ cnSrfcT-A3l^[HlS& 
6 0T-SiR^tlfe^:T©tr-At'OI,NTSIflLU> -^tl^ 
©«*lft«IWS. *©IS^ Mf-^SBi 
{is K«^SBi©tEBCtfc0!lb&^:** 
T\ **p©tf— AB r©^— XJ^y Ffi^SB r 

©&*BC |E0tifb"r 3 £#>©§{! tf— A^^-f hWiB- B # 

fct. 3£^&£©^®T-t:-A#^tC&3©£K<-fc 

s« tr-A^^-r bWiBB©n«2ivri8»siaa5«-r 

[0 0 6 8] ££Cs ±83»»*n&)ft«Iftx tf— A3 
IRS 6 0T*iI^£*l££T©br-ACo^T©&§Mfc: 
-A^ji-f h©*S£©2*©ttft©¥#IS-e§!l5£i: 
a»ft;*n&^«^sBi(A»»e>n5. tr- 

AMUm 6 OX Mffl© tT- A SatK U ^J5E«9 
SBNfc£$!U OfflioCS^W. 

[0 0 6 9] 

[»10] 



»(SB r 



M 

S B,*) SB, }]/[-/! S I SB, 
i=l 

M 



= [2{(1/| SB, 
i=l 

II 

= [2((SB, • SB,*)SB,} ]/[V~{S |(SBr 
i=l 1=1 
H M 

= [2(W 1 ,B SB,)]/[V"{Z | (W, BB ) P>] 
i=l i=l 



SB,*) P)] 



[0070] ±g3«i6fb*nfc«^jt^iam*e9 s b 



<5 o 

[0 0 7 1] &fC, ±|B»»CJ:-3Te-ABit»*S 
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tT- A -^-l" hWiRB^ s DBFW5 0T' 
*frTT£DFT (££fctFFT) ®Mexp{j(i/ 
2)-7rk} h^-*^>h'fI^Si£i£fflf ££«>©{£ 
Sexp{ j(-3/4)7ri}t£ffl^-t. «-7>^5R 

-Y hWiRBSrfflV^T, 8U 1©«£ 5 £itfc>-r -Ii:#T-£ 

[0 0 7 3] 
[»1 1] 



jsto^xaftiB-r*. »*d«*»jwu>»£ (td 

^fiR-r*i:*©Sfi'>:M' h *■*©** JBOTana-TS 

'v© j£f§ £JP £ ?> <&S -5 o 

[0 0 7 2] -i^^-f h ^^©01^7 0T% Sft 

tr- a b i n*t b xf# e> ft s s^tt-a-BE* -r s 

N 

W^^SW/'explj (-3 I tc/4)} exp| j (i rek/2)} 
t=l 

[0 0 7 4] ;:t, ±IBf#e>nfe&7>7 i ^-^Ak 
(D&mV^-f hW k KX©{uffl(i, 7l/-7>rt 1 

&BJ*2ft33:T©lf--A£fflOT> 7>rti?Ak 
rh©SfS^^-T hW k RX£M*bT^3#, K-Al 

[0 0 7 5] J^±©=fc?£bT?l§p££ftfeg{H<i^'1' h 

A fejgfig bT&ftft jSfTT S. 
[0 0 7 6] &L±<D£5£miiLZtl1t!&2<DmKJm<D 

gibt^-A^fK^gM^g^±^ ^©^psc^-a^ji^ 

©$jfll£W1-2>o 

[0077] <mm>n±<Dm 1 tft 2 ©ji»#i© 
gitftr-Afiii&ia/i^eT-fct, liSMLtcEfljsftfcT' 

/2T-2^fl«)i:ti^tltffi^nfc7l'-7>rt 
1 0 04ffl^Ti«l/T*<t^. filT, TV^^-m?* 5 
2^Wf-36«^nfeTU-T>5 : -^- 1 0 04fflHt« 

0(n,O)-9(O,O) 
o-l 

=UA 0.(0,0)+ 2 {A 0, (1,0) — A 0, (0,0)} 
i=0 

=u-arg(w" (1, 0) - (w" (0, 0))*) 
u-1 

+ S arg((w ,r (i+l,0)-(fl l, (i,0))*)-ftr' , (l,0)-(w* I (0,0))*)*) 
i=0 

[0 0 8 1] u=l, 2, 3X'$><y, %L12 fc£> v=0©#tt£:fcM^Tu#ft£it^±k:3L&Ss^ 



[0 0 7 8] 7U-7>rt 10 0ii v 08{:f^i5 
(3, u,v®*(qit:-€ti-tns<ifflaaftA©^«S©MPH 
/l/2T-4c>-f05F@±fc:IEg;*ftfe, 1 6{i©T>^ 
+Mt?A (0, 0) MA (3, 3) A»6fl|jES*n4. 
CiT% #T>^+^A (0, 0) 75SA (3, 3) 

©^{c*ft-sA©^5© o rt©ae?tk uv^h± 

C*JtSA/2-e«t6fbL/fc*B (u, v) c^tss-a- 

i?A (u, v) fcttfS-raSMfx'f h&WRX (u, 
v) 4;U SfS^^-f hwRX ( U> v ) ©{iffl£6> 
(u, v) ftZo ^gu (0, 0) (DT^J-i-m 
?A (0, 0) &filpi:U Sf©7>r+*?A 

(o, o) fc*nt:u*iqini«»-rsffi« (i, o) © 
Ty^m^A (i,o) fccDMcsfB^x-f h©(siffl 

M£A0 u (0, 0) , WWOTl/T-i-ttA (0, 

o) fc-*ncv2fi«ocMjK-r5&fS (o, i) ©^y^ 

+fH?A (0, 1) fcCRflOgfttfai-f h©ffifflg&A 
<9 V (0, 0) £-f3o 

[0 0 7 9] if, 1&5E (iBMUbC^y^nfeT'U- 
7>:r+)©*l-&©titfiefct, ±j*©uv¥B1ifc*il:rS 

ffis (u, v) zm^zt, »e*aaeuT, &©$u 

[0 0 8 0] 

mi 2] 
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^4Y<D<mmd (u, 0) -d (0, 0) (u=l, 
2,3) tf*Sot„ |a]flSCUT> vtt^iaCifi 

^±fc^7>^^^ 01*. tf, u=0C£OTv# 

iqucise±tcje-fcffia (o, v) ©^y^+^A 
(o, v) coot, mmry^i-m^h (o, o) t 
*nizvi3\imzMm'rz>T>Ti~m?A (o, d t© 
m<D&mv*-< h©{fiffiHA0 v (o,o) ^jbos 

fc, &T>7-i-m?A (0, v) t»Jp©7>7 1 ^? 
A (0, 0) i:OF^<©#2o©§ff ■^i'T 
(0, v) -0 (0, 0) tt % #©Rl 3T-f|-f 

[0 0 8 3] 
[Rl 3] 



(u, 0) ©&7>^+iii?A (1, 0) , A (2, 
0) , A (3, 0) COOT, ftr^T 1 *-*? A (u, 
0) C^-rsSfi^^'f hWRX ( u , 0) i:&ip©7' 

>^+jg?A (o, o) cttjfc-rase^X'f 

(0, 0) fc©H©(fc«Me (u, 0) -0 (0, 
0) £jjsLT0 5. ifcx R12C&OT, A0 
u (u, 0) {=(9 (u+1, 0) -6 (u, 0) } 
HU SoCu^ftCBSgrrST^+^f^A (u+1, 
0) , A (u, o) tawj-rsgsfrx-f hWRX ( U + 

1,0), WRX (u, 0) ©ftacDtifffl^-e&tK arg 
[0 0 8 2] tU:©«fc-5CRl 2C<fc!K v=0©{4B 

e(o,v)-e(o,o) 

v-1 

=vA 0,(0,0)+ Z {A0 T (OJ)-A0 T (O.O)} 
j=0 

=varg(» ,x (0, 1) • (w £I (0, 0))*) 

v-1 

+ 2 arg(W 1 <O.J+l)-V I (OJ))»)-V , (0,D-W I (0,0))*)*) 

j=0 

[0 0 8 4] A0 V (0, v) (=0 (0, v 

+ 1) -6 (0, v) ) tt, So£v#|rUCM£*-*7 
>5r+-JK7-A (0, v+1) , A (0, v) <D&5tmt 
x-f h WRX ( o , v + 1 ) , WRX ( 0 , v) ©{jfcfSHT- 

[0 0 8 5] £"sC, ffit©u (u=0, 1, 2, 3) 
t*W4v*|qUCifiilSiLhK:ae^8l (u, v) ©=&7>> 
f+*?A (u, v) Coots S*PT>^:MS?^A 

0 (n, v) - B (u. 0) 

v-1 

=vA0 T (O,O) + S (Afl,(u,])-Ae,(0,0)} 
j=0 

=varg(w lx (0, 1) • (w" x (0, 0))*) 
v-1 

+ 2 arg((w ,I (u,J+l)-(^ x (u,j))*)-(Ti ,, (0.1)-(w ,r (0,0))*)*) 
j=0 

[0 0 8 7] A0 V (u, v) (=0 (u, v 

+ 1) -6 (u, v) ) fcfc, SVMCv*|Rlt:«S , -r*7' 

y^-i-m^A (u, v+i) , a (u, v) cjTO-rs 

^•SlfS^x^ hwRX (u, v+ 1) , WKX ( u , v) © 

mm (u, v) ©&^>^+^a (u, v) coo 
t, sipffiffl^A0 u (0,0) t&mmm&e 



(o, o) fc*ncv^ieciBS?r«ffiW (o, n © 

7>^+JS?^A (0, 1) i:©HI©S«">x-f hoffiffl 
^A0 V (0, 0) *«OSfc, &T>5r+sr?A 
(u, v) fca^R (u, 0) (DT^i-ttA (u, 

o) ^©p^©$2o©sft^x^ voom&e (u, 

v) -0 (u, 0) (±*©^1 4T-a-TCi:* s T-§S 0 
[0 0 8 6] 
[Si 4] 



v (0, 0) ££fflOT, (u, v) ©&T>^ 

+-Jft?A (u, v) CfctofrrsS®*^ hW&X ( u> 
v) ^SipCTV^^S^A (0,0) Ctt/fc-fSgfl 
H7ji^ i^wRX (o, 0) ©Fffl©<iffl^0 (u, v) -0 
(0, 0) tttl5fSnfc*!f§^. 
[0 0 8 8] 
[Rl 5] 
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0(n,v)- 0(0,0) 
= (0 <u, v) - 0 (u,0)) + (0 (u.O)- 0 (0,0)) 

u-1 

=uA0.(O,O)+v A 0,(0.0)+ £ {A 0.(1,0) -A 0.(0,0)} 

i=0 

v-1 

+ S { A 0 T (o, j ) — A 0, (0, 0) } 
J=0 

^•argd 11 (LOW* 11 (O.WW+vargGf" (O.l)-(i* 1 (0,0))*) 
u-1 

+ £ arg((V , (i+1.0)-(f ,,I (i,0))*)-(w ,, (l,0)-(w ,,I (0.0))*)*) 

1=0 
v-1 

+ S arg((V I (u,j+l)-(i I, (o,J))*)-(w ,I (0.1)-(w ,tI (0,0))*)*) 

j=0 



[00 89]ftl5iD, §7>rtI?A (u, v) 
CStSSII'Ji-f hWRX (u, v) ©, SJp©T>^ 

:MR^a (o.o) izftifc-tzgm?^ hwRx (o, 

0) ^T3ffifflM©:fr*IJ£*#K S/h2|g*£ 
ZmW-lsX, fg 1 Stflg 2 ©§H 

[0 0 9 0] 7>^fSt^#2&5Gft£:ffiB£ft 
£7l/-7>ftl 0 O^ffl^TfltfifcLfeW^r©, 2* 
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